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(54) Drive circuit with signal detection capability for a DC brushless fan motor 



(57) A drive circuit with signal detection capability 
lor a DC brushless fan motor is disclosed. The drive cir- 
cuit comprises a Hall effect sensor 40 for detecting the 
magnetic polarity of the rotor in the fan motor, first and 
second transistors 10,20 connected to first and second 
magnetic coils L1.L2 respectively for alternately gener- 
ating magnetic fields to continuously rotate the rotor of 
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the fan motor, and further comprises a RC circuit con- 
structed by a capacitor C1 and a resistor R1 connected 
in series, and a field effect transistor 30 for detecting the 
operation of the fan motor. A signal detection line 50 
connected to the source of the field effect transistor 30 
is provided for detecting the operation of the fan motor. 
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Description 

[0001] The present invention relates to a fan motor 
drive circuit; more particularly, relates to a DC brush! ess 
fan motor drive circuit capable of detecting the operation s 
of the fan motor. 

[0002] FIG. 7 is a circuit diagram showing a conven- 
tional drive circuit for driving a DC brushless fan motor. 
The drive circuit comprises a Hall effect sensor 40 for 
detecting the polarity of a rotor formed of a permanent 
magnet in the fan motor, a first transistor 10 connected 
to a first magnetic coil L1 , and a second transistor 20 
connected to a second magnetic coil 12. The Hall effect 
sensor 40 has one input terminal connected to a fan 
motor power input Vin and the other input terminal con- 
nected to a grounding line. The first transistor 10 has a 
collector connected to the fan motor power input Vin 
through the first magnetic coil L1 , an emitter connected 
to the grounding line and a base connected to an output 
terminal of the Hall effect sensor 40. The second tran- 
sistor 20 has a collector connected to the fan motor 
power input Vin through the second magnetic coil L2, an 
emitter connected to the grounding line and a base con- 
nected to the collector of the first transistor. 
[0003] In use of the drive circuit of FIG. 7, when the 
fan motor is powered on, the first transistor 10 is turned 
on and current is supplied to the first magnetic coil LI 
thereby generating a magnetic field to rotate the rotor. 
Then, the Hall effect sensor 40 detects the change of 
magnetic polarity caused by the rotation of the rotor 
thereby generating a high level signal to turn off the first 
transistor 10 and turn on the second transistor 20 for 
supplying current to the second magnetic coil L2. Again, 
the magnetic coil L2 generates a magnetic field to rotate 
the rotor. Consequently, the first transistor 10 and the 
second transistor 20 are alternately turned on and 
turned off for supplying current to the first magnetic coil 
L1 and second magnetic coil L2 respectively thereby 
continuously rotating the rotor. 

[0004] The conventional drive circuit as shown in FIG. 
7 is only used for rotating the rotor of the fan motor. It is 
hard to know whether the operation of the fan motor is 
normal or not. However, a fan motor may be unstable or 
even out of order after running for a long time, which 
may affect other electronic elements cooperated with 
the fan motor in an environment where heat dissipation 
is strictly important. Therefore, it is desired to detect the 
operation of the fan motor from the drive circuit. One 
solution is to provide the drive circuit with a signal detec- 
tion line connected to the base or collector of the first or 
second transistor 10,20. From such a signal detection 
line, a square wave signal, whose frequency is propor- 
tional to the rotating speed of the fan motor, is obtained 
and the operation of the fan motor can be known. How- 
ever, the amplitude of this square wave signal is 
restricted by the fan motor power input Vin, and as a 
result, it can not be adjusted to meet the actual require- 
ment. Moreover, when the fan motor is out of order and 



stops running, the detected signal presented on the sig- 
nal detection line is unpredictable; more specifically, the 
signal detection line may present a high level signal or a 
low level signal depending on the position where the 
rotor stops. Therefore, there is a continued need for the 
above drive circuit to be improved. 
[0005] The present invention provides an improved 
drive circuit for a DC brushless fan motor to mitigate 
and/or obviate the aforementioned problems. 
[0006] One object of the present invention is to pro- 
vide a fan motor drive circuit with signal detection capa- 
bility wherein the magnitude of the detected signal is 
adjustable so that the detected signal can be used in 
various applications. 

[0007] Another object of the present invention is to 
provide a fan motor drive circuit with signal detection 
capability wherein the detected signal is a square wave 
signal with frequency proportional to the rotating speed 
of the fan motor when the fan motor is running, and 
wherein the detected signal has a specific voltage level 
such as a high level when the fan motor is out of order 
and stop running, whereby a breakdown of the fan 
motor can be clearly detected. 

[0008] The fan motor drive circuit of the present inven- 
tion comprises a Hall effect sensor for detecting the 
polarity of the rotor in the fan motor, a first transistor 
connected to a first magnetic coil and a second transis- 
tor connected to a second magnetic coil for generating 
magnetic fields to rotate the rotor of the fan motor, and 
further comprises a series RC circuit and a field effect 
transistor for detecting the operation of the fan motor. 
[0009] Other objects, advantages, and novel features 
of the invention will become more apparent from the fol- 
lowing detailed description when taken in conjunction 
with the accompanying drawings. 

IN THE DRAWINGS 

[0010] 

FIG. 1 is a circuit diagram of a drive circuit for a DC 
brushless fan motor in accordance with the present 
invention. 

FIG. 2 shows the detected signal on a signal detec- 
tion line of the drive circuit when the fan motor is 
running normally. 

FIG. 3A and 3B show the detected signals on the 

signal detection line of the drive circuit when the fan 

motor is out of order and stops running. 

FIG. 4 shows the detected signal on the signal 

detection line of the drive circuit for the fan motor 

operating in different conditions. 

FIG. 5 is a circuit diagram of the drive circuit used 

for rotation detection. 

FIG. 6 shows the detected signal on the signal 
detection line of the drive circuit used for rotation 
detection. 

FIG. 7 is a circuit diagram of a conventional drive 
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circuit for a DC brushless fan motor. 

[001 1 1 FIG. 1 shows a drive circuit for a DC brushless 
fan motor in accordance with the present invention. Like 
the conventional drive circuit, the present drive circuit 5 
comprises a Hall effect sensor 40 for detecting the 
polarity of a rotor formed of a permanent magnet in the 
fan motor, a first transistor 10 connected to a first mag- 
netic coil L1 and a second transistor 20 connected to a 
second magnetic coil L2, wherein the first and second 10 
magnetic coils L1 ,L2 are controlled by the first and sec- 
ond transistors 10,20 respectively to alternately gener- 
ate magnetic fields for continuously rotating the rotor 
when the fan motor is power on by a fan motor power 
input Vin. To have signal detection capability, the drive is 
circuit further includes a capacitor C1, a resistor R1 and 
a field effect transistor 30. The capacitor C1 has a first 
electrode connected to the collector of the second tran- 
sistor 20 and a second electrode connected to a 
grounding line through the resistor R1. The field effect 20 
transistor 30, which is preferably to be an enhancement 
nMOS transistor, has a gate connected to the second 
electrode of the capacitor C1, a drain connected to the 
grounding line and a source connected to an external 
power source Vcc through a pull-up resistor R2, 25 
wherein the external power source Vcc is different from 
the fan motor power input Vin. Moreover, the drive cir- 
cuit is provided with a signal detection line 50 connected 
to the drain of the field effect transistor 30 for presenting 
signals indicative of the operation of the fan motor. 30 
[001 2] When the fan motor is running normally and 
the first and second transistors 10, 20 are alternately 
turned on and off, there is a square wave signal gener- 
ated on the collector of the second transistor as men- 
tioned previously in the conventional drive circuit. This 35 
square wave signal periodically charges a RC circuit 
constructed by the capacitor C1 and the resistor R1 i * 
connected in series thereby providing a periodical guise 
signal and applying the same to the gate of theWeld 
effect transistor 30 so that the field effect transistor 30*is 40 
periodically turned on and off. When the field effect tran- 
sistor is turned on, the voltage of the external power 
source Vcc is totally across on the pull-up resistor R2 
and the voltage level of the drain thereof is low. Alter- 
nately, when the field effect transistor is turned off, the 45 
voltage level of the drain thereof is high and has a value 
equal to the voltage of the external power source Vcc. 
As a result, a square wave signal, whose frequency is 
proportional to the rotating speed of the fan motor and 
whose amplitude is the same as the voltage of the exter- 50 
nal power source Vcc, is obtained as shown in FIG. 2. It 
is appreciated that the amplitude of this square wave 
signal depends on the voltage of the external power 
source Vcc instead of the voltage of the fan motor power 
input Vin. Therefore, it is possible to adjust the magni- 55 
tude of the amplitude of the detected signal presented 
on the signal detection line 50 by changing the magni- 
tude of the voltage of the external power source Vcc. 



[0013] When the fan motor is out of order and stops 
running, the square wave signal on the collector of the 
second transistor 20 becomes a high level signal or a 
low level signal depending on where the rotor stops. 
When it is a low level signal, the field effect transistor 30 
is turned off and the signal detection line 50 presents a 
high level signal as shown in FIG. 3A; when it is a high 
level signal, the field effect transistor 30 is also turned 
off because the high level signal can not pass through 
the capacitor CI, and the signal detection line 50 still 
presents a high level signal as shown in FIG. 3B. As a 
result, the signal detection line 50 always present a high 
level signal when the fan motor is out of order and stops 
running thereby eliminating the disadvantage that the 
detected signal level is unpredictable in the conven- 
tional drive circuit 

[0014] In application, the rotating speed of the fan 
motor can be obtained according to the following for- 
mula: 

RPM (Rotation Per Minute) = (2f/N) x 60 

where f represents the frequency of the detected signal 
and N represents the number of magnetic poles in the 
fan motor. By monitoring the rotating speed of the fan 
motor, an abnormal condition in the operation of the fan 
motor can be detected as early as possible. For clarity, 
FIG. 4 shows the detected signal on the signal detection 
line 50 for the following condition: (a) the fan motor is 
running normally; (b) the fan motor slows down; (c) the 
fan motor stops running; and (d) the fan motor resumes 
running. 

[0015] The drive circuit of present invention can be 
used for rotation detection. Referring to FIG. 5, the drive 
^ circuit as shown in FIG. 1 further includes a diode D1 
a and a second capacitor C2 for providing the rotation 
detection capability. The diode <©1 has an anode con- 
nected to the second electrode of the capacitor C1 and 
a cathode connected to the gate of the field effect tran- 
sistor 30; the cathode of the diode D1 is also connected 
to the grounding line through the capacitor C2 to pro- 
vide an application circuit for rotation detection. FIG. 6 
shows the detected signal on the signal detection line of 
the drive circuit used for rotation detection for the follow- 
ing conditions: (a) the fan motor is running normally; (b) 
the fan motor slows down; (c) the fan motor stops run- 
ning; and (d) the fan motor resumes running. It is noted 
that the output signal is high only when the fan motor 
stops running whereby a breakdown in the fan motor 
can be detected with minimum electronic elements. 
[0016] Although the present invention has been 
explained in relation to its preferred embodiment, it is to 
be understood that many other possible modifications 
and variations can be made without departing from the 
spirit and scope of the invention as hereinafter claimed. 
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Claims 

1. A drive circuit for a DC brushless fan motor com- 
prising: 

5 

a Hali effect sensor for detecting the magnetic 
polarity of a rotor in said fan motor; 
a first transistor having a collector connected to 
a fan motor power input through a first mag- 
netic coil, an emitter connected to a grounding w 
line, and a base connected to an output termi- 
nal of said Hall effect sensor; 
a second transistor having a collector con- 
nected to said fan motor power input through a 
second magnetic coil, an emitter connected to is 
said grounding line, and a base connected to 
the collector of said first transistor, wherein the 
improvement comprises: 
a first capacitor for connection at a first elec- 
trode to the collector of said second transistor 20 
and a second electrode connected to said 
grounding line through a resistor; 
a field effect transistor having a gate connected 
to the second electrode of said capacitor, a 
drain connected to said grounding line, and a 25 
source connected to an external power source 
through a pull-up resistor, said external power 
source being different from said fan motor 
power input, the source of said field effect tran- 
sistor being provided for signal detection. 30 

2. The drive circuit for a DC brushless fan motor as 
claimed in claim 1 , and further comprising a diode 
for connection at an anode to the second electrode 

of said first capacitor and at an cathode to the gate 35 
of said field effect transistor, the cathode of said 
diode also being connected to said grounding line 
through a second capacitor. 

3. The drive circuit for a DC brushless fan motor as 40 
claimed in claim 1 or 2, wherein said field effect 
transistor is an enhancement nMOS transistor. 
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